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Abstract We have investigated the effect of hydrogen plasma on the formation of InAs QDs

(guantum dots) structure by using a CBE (chemical beam epitaxy) system equipped with ECR

(electron cyclotron resonance) plasma source. It is confirmed that the formation of self - organ-
ized InAs-QDs on GaAs is started after the growth of InAs layer up to 2.6 ML (monolayer)

with the irradiation of hydrogen plasma while it is started after 1.9 ML without hydrogen gas

and hydrogen plasma through the observation of RHEED patterns. Density and size of the

QDs formed at T,,,=370°C are 1.9 x 10"

cm~? and 17.7 nm without hydrogen plasma, and

1.3% 10" em~% and 19.4 nm with hydrogen plasma, respectively. It is also observed from the PL

(photoluminescence) measurement on InAs-QDs that red shift in PL peak energy and broaden-

ing in FWHM (full width at half maximum) of PL peak caused by the effects of hydrogen plas-

ma on the increment of size and its distribution. These effects of hydrogen plasma are consid-

ered as a act of atomic hydrogen which enhances the layer-growth of InAs on GaAs resulted

from the relief of misfit strain between GaAs substrate and InAs.
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Fig. 1. Typical RHEED pattern changes during self - organized growth of InAs-QDs(quantum
dots) on GaAs substrate. {(a) 2-fold pattern just after the growth of InAs, (b) 1-fold pattern

after 45 s, (¢) 3D-spot pattern observed in [110] direction after the formation of QDs and
(d) 3D -spot pattern observed in [110] direction after the formation of QDs.
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Fig. 2. Occurrence of 3 dimensional spots in
RHEED pattern with elapsed time. The sub-

strate temperature was fixed at 370°C.
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Fig. 3. Dependence of quantum dot density

with different substrate temperature.
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Fig. 5. PL emission spectra for InAs-quan-

tum dots.
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